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DETAILED ACTION 

1. Claims 1, 3, 5-9, 11-16, 18-21, and 23-31 have been considered. Claims 1, 9, 12, 13, 16, 
and 21 have been amended as per Applicant's request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: RCE as filed 08 August 2005; Amendment as filed 05 July 2005; IDS (2 
pages) as filed 05 July 2005; and Amendment as filed 10 August 2005. 

Information Disclosure Statement 

3. The information disclosure statement filed 05 July 2005 fails to comply with the 
provisions of 37 CFR 1.97, 1.98 and MPEP § 609 because some of the references had been cited 
in a previous IDS and already considered. It has been placed in the application file, but the 
information referred to therein has not been considered as to the merits. Apphcant is advised 
that the date of any re-submission of any item of information contained in this information 
disclosure statement or the submission of any missing element(s) will be the date of submission 
for purposes of determining compliance with the requirements based on the time of filing the 
statement, including all certification requirements for statements under 37 CFR 1.97(e). See 
MPEP § 609.05(a). 

4. A copy of the IDS citing these references and considered by the Examiner has been 
provided. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 



Application/Control Number: 09/704,467 Page 3 

Art Unit: 2183 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubHcation in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

6. Claims 9, 16, 21, and 29 are rejected under 35 U.S.C. 102(b) as being taught by 
Edgington et al., U.S. Patent Number 5,530,804. 

7. Referring to claim 9, Edgington has taught a method of providing instructions to a 
processor, the method comprising: 

a. Loading a plurality of instructions into an emulation instruction register from a 
test interface (Edgington column 1, line 63 to column 2, line 10; column 3, lines 
4-16; column 4, lines 40-50; column 5, lines 25-29; column 6, lines 4-25; column 
1, line 59 to column 11, line 11; Figure 1; Figure 2; Figure 5; and Figure 6). In 
regards to Edgington, when the processor is in debug/test/emulator mode, all 
registers in the processor are used for the emulations instructions and data, so they 
are emulation registers. 

b. Receiving a run-test idle state signal (Edgington column 3, lines 4-29), the run- 
test idle state signal indicating entry of the test interface into a run-test idle state 
(Edgington column 3, lines 4-29); 

c. Providing the plurality of instructions to the processor in response to the receipt of 
the run-test idle state signal (Edgington column 1, line 63 to column 2, line 10; 
column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2); and 

d. Processing the plurality of instructions without receiving another run-test idle 
state signal (Edgington column 3, lines 4-29). 

8. Referring to claim 16, Edgington has taught a processor comprising: 
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a. A test interface (Edgington column 1, line 63 to column 2, line 10; column 3, 
lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2); 

b. An emulation instruction register adapted to store a plurality of emulation 
instructions received from the test interface (Edgington column 1, line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, lines 40-50; column 5, lines 
25-29; column 6, lines 4-25; column 1, line 59 to column 11, line 11; Figure 1; 
Figure 2; Figure 5; and Figure 6). In regards to Edgington, when the processor is 
in debug/test/emulator mode, all registers in the processor are used for the 
emulations instructions and data, so they are emulation registers. 

c. Emulation control logic adapted to supply the plurality of emulation instructions 
to a processor pipeline in response to detection of a single entry of the test 
interface into a run-test idle state (Edgington column 1, line 63 to column 2, Hne 
10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2); and 

d. A decoder to receive the plurality of instructions for processing (Edgington 
column 3, lines 4-29). 

9. Referring to claim 21, Edgington has taught an apparatus, including operating 
instructions residing on a machine-readable storage medium, for use in a device to handle a 
plurality of emulation instructions, the operating instructions causing the device to: 

a. Load the plurality of emulation instructions into a single emulation instruction 

register (Edgington column 1, line 63 to column 2, line 10; column 3, lines 4-16; 
column 4, lines 40-50; column 5, lines 25-29; column 6, lines 4-25; column 1, line 
59 to column 1 1, line 11; Figure 1; Figure 2; Figure 5; and Figure 6). In regards 
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to Edgington, when the processor is in debug/test/emulator mode, all registers in 
the processor are used for the emulations instructions and data, so they are 
emulation registers. 

b. Have a test interface enter a run-test idle state (Edgington column 1, line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and 
Figure 2); 

c. Provide the plurality of emulation instructions to a processor in response to entry 
of the test interface into the run-test idle state (Edgington column 1, line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, hnes 40-50; Figure 1; and 
Figure 2); and 

d. Process the plurality of emulation instructions (Edgington column 3, lines 4-29). 

10. Referring to claim 29, Edgington has taught an in-circuit emulator to monitor operations 
of the processor (Edgington column 1, line 63 to column 2, line 10; column 3, lines 4-16; column 
4, lines 40-50; Figure 1; and Figure 2). 

Claim Rejections - 35 USC §103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 1, 3, 5-8, 25, and 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakano, U.S. Patent Number 5,774,737 (herein referred to as Nakano) in view of Edgington 
et al, U.S. Patent Number 5,530,804 (herein referred to as Edgington). 
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13. Referring to claim 1, Nakano has taught a method comprising: 

a. Loading the plurality of instructions into an instruction register (Nakano column 
5, Hnes 25-29; column 6, lines 4-25; Figure 1; and Figure 2); 

b. Receiving a plurality of instructions from the instruction register (Nakano column 
5, lines 30-43; column 6, lines 4-25; column 7, lines 54-63; Figure 1; and Figure 

2); 

c. Determining a validity of a first instruction of the plurality of instructions by 
reading width bits in the first instruction (Nakano column 2, lines 37-40 and 63- 
65; column 9, lines 1 1-23; column 10, line 57 to column 11, line2; Figure 2; and 
Figure 5), the width bits which are read defining the validity and size of the first 
instruction (Nakano column 2, hnes 37-40 and 63-65; column 9, lines 1 1-23; 
column 10, line 57 to column 11, hne2; Figure 2; and Figure 5); 

d. Providing the first instruction to a decoder of the processor if the first instruction 
is valid (Nakano column 5, lines 30-43; column 6, lines 4-25; column 7, lines 54- 
63; Figure 1; and Figure 2); 

e. Without receiving a run-test idle state signal, determining validity of a second 
instruction of the plurality of instructions by reading width bits in the second 
instruction (Nakano column 2, lines 37-40 and 63-65; column 9, lines 1 1-23; 
column 10, line 57 to column 11, line2; Figure 2; and Figure 5), the width bits 
which are read defining the vaUdity and size of the second instruction (Nakano 
column 2, lines 37-40 and 63-65; column 9, Unes 1 1-23; column 10, line 57 to 
column 11, line2; Figure 2; and Figure 5); and 
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f. Providing the second instruction to the decoder if the second instruction is valid 
(Nakano column 5, lines 30-43; column 6, lines 4-25; column 7, lines 54-63; 
Figure 1; and Figure 2). 

14. Nakano has not taught receiving a plurality of instructions from a test interface and 
emulation registers. Edgington has taught receiving a plurality of instructions from a test 
interface (Edgington column 1, line 63 to column 2, Une 10; column 3, lines 4-16; column 4, 
lines 40-50; Figure 1; and Figure 2) and emulation registers (Edgington column 1, Une 63 to 
column 2, line 10). In regards to Edgington, when the processor is in debug/test/emulator mode, 
all registers in the processor are used for the emulations instructions and data, so they are 
emulation registers. A person of ordinary skill in the art at the time the invention was made 
would have recognized, and as taught by Edgington, allows for the system to be debugged and 
tested while not influencing normal operational state of the processor and at full operating clock 
frequency of the system (Edgington column 1, line 15-27 and column 3, Hne 4-16). Therefore it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to incorporate the debug/test/emulator mode of Edgington in the device of Nakano to test 
and debug the system while maintaining the current user operating state and at the system's full 
clock speed. 

15. Referring to claim 3, Nakano in view of Edgington has taught storing the plurality of 
instructions in the emulation instruction register in subsequent clock cycles (Nakano column 5, 
lines 17-43; column 8, line 66 to column 9, line 9; Figure 1; and Figure 4). 
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16. Referring to claim 5. Nakano in view of Edgington has taught loading the plurality of 
instructions in parallel into the emulation instruction register (Nakano column 13, lines 53-67 
and Figure 15). 

17. Referring to claim 6, Nakano in view of Edgington has taught providing the second 
instruction to the decoder after the first instruction is completed (Nakano column 5, lines 17-43; 
column 6, lines 4-25; column 7, lines 54-63; column 8, line 66 to column 9, line 9; Figure 1; 
Figure 4; and Figure 2). 

18. Referring to claim 7, Nakano in view of Edgington has taught providing the plurality of 
instructions to the decoder after a first run-test idle state without entering into a second run-test 
idle state (Edgington column 3, lines 4-29). 

19. Referring to claim 8, Nakano in view of Edgington has taught providing the first and 
second instructions to a digital signal processor (Nakano column 5, line 44 to column 6, Une 3 
and Figure 1). 

20. Referring to claim 25, Nakano in view of Edgington has taught wherein a pre-determined 
set of width bits indicates an instruction is invalid (Nakano column 2, lines 37-40 and 63-65; 
column 9, lines 1 1-23; column 10, line 57 to column 1 1, line2; Figure 2; and Figure 5). 

21. Referring to claim 30, Nakano in view of Edgington has taught executing at least one of 
the plurality of instructions to monitor operation of the processor (Edgington column 1, line 63 to 
column 2, line 10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2). 

22. Referring to claim 3 1, Nakano in view of Edgington has taught performing a debugging 
operation using the first and second instructions (Edgington column 1, line 63 to column 2, line 
10; column 3, lines 4-16; column 4, lines 40-50; Figure 1; and Figure 2). 
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23. Claims 11-15, 18-20, 23, 26, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Edgington, as applied to claims 9, 16, and 21 above, in view of Nakano, U.S. 
Patent Number 5,774,737 (herein referred to as Nakano). Edgington has not taught 

a. Determining a validity of each of the plurality of instructions before processing by 
reading bits in each instruction indicating a width of the instruction (Applicant's 
claims 11, 18, and 23). 

b. Aborting processing of any invalid instructions and loading a next instruction into 
the emulation instruction register (Applicant's claims 12 and 18). 

c. Loading a next instruction into the emulation instruction register if a no-operation 
instruction is loaded (Applicant's claims 13 and 19). 

d. Providing the plurality of instructions to the processor a plurality of times without 
reloading the instruction register (Applicant's claim 14). 

e. Providing the plurality of instructions to a digital signal processor (AppUcant's 
claims 15 and 20). 

f Wherein the emulation instruction register comprises first and second registers 

(Applicant's claim 26). 
g. A multiplexer to select between an instruction for the plurality of instructions to 

send to the processor pipeline (Applicant's claim 28). 

24. Nakano has taught 

a. Determining a validity of each of the plurality of instructions before processing by 
reading bits in each instruction indicating a width of the instruction (Applicant's 
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claims 11, 18, and 23) (Nakano column 2, lines 37-40 and 63-65; column 9, lines 
1 1-23; column 10, line 57 to column 11, line2; Figure 2; and Figure 5). 

b. Aborting processing of any invalid instructions and loading a next instruction into 
the emulation instruction register (Applicant's claims 12 and 18) (Nakano column 
2, lines 37-40 and 63-65; column 9, lines 1 1-23; column 10, line 57 to column 11, 
line2; Figure 2; and Figure 5). 

c. Loading a next instruction into the emulation instruction register if a no-operation 
instruction is loaded (Applicant's claims 13 and 19) (Nakano column 2, lines 37- 
40 and 63-65; column 9, lines 1 1-23; column 10, line 57 to column 11, line2; 
Figure 2; and Figure 5). 

d. Providing the plurality of instructions to the processor a plurality of times v^ithout 
reloading the instruction register (Applicant's claim 14) (Nakano column 2, lines 
37-40 and 63-65; column 9, Hnes 11-23; column 10, line 57 to column 11, line2; 
Figure 2; and Figure 5). 

e. Providing the plurality of instructions to a digital signal processor (Apphcant's 
claims 15 and 20) (Nakano column 5, line 44 to column 6, line 3 and Figure 1). 

f Wherein the emulation instruction register comprises first and second registers 

(Applicant's claim 26) (Nakano column 5, lines 25-29; column 6, lines 4-25; 

Figure 1; and Figure 2). 
g. A multiplexer to select betv^een an instruction for the plurality of instructions to 

send to the processor pipeline (Applicant's claim 28) (Nakano column 7, lines 38- 

53 and Figure 2). 
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25. A person of ordinary skill in the art at the time the invention was made would have 
recognized, and as taught by Nakano, that the VLIW system uses instruction memories more 
effectively, executes more instructions simultaneously, and has compatible with programs for 
conventional processors (Nakano column 1, Une 63 to column 2, lines 1 1). Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was made to 
incorporate the VLIW system of Nakano in the device of Edgington to improve memory usage, 
instruction execution, and compatibility. 

26. Claims 24 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakano 
in view of Edgington, as apphed to claims 1 and 16 above, in view of Deao et al., U.S. Patent 
Number 5,970,241 (herein referred to as Deao). Nakano in view of Edgington has taught 
scanning instructions from an in-circuit emulator (ICE) to the test interface (Applicant's claim 
24) (Edgington column 1, line 63 to column 2, Une 10; column 3, lines 4-16; column 4, lines 40- 
50; Figure 1; and Figure 2). Nakano in view of Edgington has not taught the test interface 
comprising a Joint Test Action Group (JTAG) interface (Applicant's claim 24) and wherein the 
emulation control logic comprises a state machine (Applicant's claim 27). Deao has taught the 
test interface comprising a Joint Test Action Group (JTAG) interface (Applicant's claim 24) 
(Deao column 4, lines 11-18) and wherein the emulation control logic comprises a state machine 
(Applicant's claim 27) (Deao column 37, lines 39-53 and Figure 22). A person of ordinary skill 
in the art at the time the invention was made would have recognized that the JTAG test interface 
is an IEEE standard test interface and streamlines the testing scheme. Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time the invention as made to 
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incorporate the JTAG test interface of Deao in the device of Nakano in view of Edgington to 
streamline the testing scheme and meet IEEE standards. 



27. Applicant's arguments with respect to claims 1, 3, 5-9, 1 1-16, 18-21, and 23-31 have been 
considered but are moot in view of the new ground(s) of rejection. 



28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J. Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5 :00pm. 

29. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

30. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appHcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto,gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Conclusion 



AJL 

Aimee J. Li 

17 October 2005 




